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outputs output data on said communication port, said/6utput data including position data 
from said at least one position sensor; 

determines at least one installed force feedback/effect to contribute to output of said force 
feedback system; 

processes said stored force feedback effe^ to determine a force contribution from said force 
feedback effect; and 

outputs a force feedback value bas6d on said determined force contribution to cause a force 
based on said force feedback value to ]/e output by said actuator to the user of said force feedback 
system. 

*" i 1 

^6. A computer mediated control system as recited in claim 1$ wherein said force 
feedback effect is one of a detect effect, a wall effect, and a spring effect. 

*• / ' 

^f. A computer mediated control system as recited in claim wherein said force 
feedback effect includes a/least one parameter, and wherein said at least one parameter is at least 
one of a stiffness parameter, a damping parameter, a force parameter, and a distance parameter. 

i I i 

A computer mediated control system as recited in claim wherein said force 
feedback value is a result of summing force contributions from a plurality of installed force 



« feedback effects. 
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23. 



computer mediated controller as recited in claim 1 9, wherein pointers are provided 



by a user of /aid force feedback system id install desired force feedback effects to contribute to said 
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output force feedback value. 





24. A computer mediated controller as recited in claim 19, further comprising computing 
velocity from said position data received from said at l^ast one position sensor and using said 
velocity in said determination of said force contribution./ 

25. A computer mediated controller as /recited in claim 19, wherein said force feedback 
effect contributes to said output force feedback/value as a result of a user manipulatable member 
being moved by a user to enter a boundary/of said force feedback effect as determined by said 
position data. 

26. A method as recited in cdaim 25, wherein said output data includes button press data 
from at least one button provided oniaid user manipulatable member of said force feedback system. 



27. A force feedback/device, comprising: 

a user manipulatable member having at least one degree of freedom of motion and being 
manipulatable by a user physically contacting said member; 
at least one actuator outputting forces to said user; 

at least one position sensor for determining a position of said user manipulatable member in 
said at least one degree of freedom; 

a computer/mediated controller coupled to said actuator and to said at least one position 
sensor, wherein said controller receives input information through a communication port of said 
computer mediated controller and decodes commands from said input information; 
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reads force values from said communication port, outputs output data on said 
communication port, said output data including position data from said position sensor; 

determines at least one installed force Redback effect to contribute to output of said force 
feedback system; 

processes said installed force feedback effect to determine a force contribution from said 
installed force feedback effect; and 

outputs a force feedback valine based on said determined force contribution to cause a force 
based on said force feedback valup to be output by said actuator to the user of said force feedback 
system. 
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f*. / f 

A force feedback device as recited in claim yf 9 wherein said user manipulatable 
member is a joystick. 

I'- / 9 

A force feedback device as recited in claim yf, further comprising a deadman switch 
for disabling said output forces when said user is not manipulating said member. 

& 9 

A force feedback device as recited in claim ^f 9 further comprising a gear 
transmission provided between said joystick and said plurality of actuators, said gear transmission 
transmitting saidputput forces from said actuators to said member. 

I 9 

^f. fA force feedback device as recited in claim ^ wherein a memory is accessible to 



cn said software /controller. 



8 



5 
< 
i 
o 
z 

DC 

m 

o" 
o 
^- 



3 

Q 

DC 



Q 

DC 

o 



Serial No. 09/638,485 - 5 - 1 1901sh 

A force feedback device as recited in claim 31, wherein said memory is non-volatile 



00 

~ memory. 
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I 3p. A force feedback device as recited in clapi Jjf 9 wherein said force feedback effects 

o 



2 include at least one of a detent, a wall, and a spring. 




3^ A force feedback device as recited in claim ifl, wherein each of said force feedback 



j£ effects includes at least one parameter, and wherein said at least one parameter is at least one of a 

i / 

z stiffness parameter, a damping parameter, a force parameter, and a distance parameter. 




i i?. 

I 3fi. A method for providing output force from an actuator in a force feedback device, the 

Q 

9 method comprising: 



w outputting a maximum/peak force from an actuator on a user manipulatable object of said 

* . / 

* force feedback device, wherein a user can manipulate said user manipulatable object in a degree of 



t freedom, and wherein said^maximum peak force is related to a maximum power that said actuator 



o3 

o can utilize instantaneously; and 
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z reducing said output of said maximum peak force to an output of a nominal peak force from 

ui 
_i 

z said actuator when/said power utilized by said actuator exceeds an average power level over a 

QC 
Dl 
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x predetermined period of time, wherein said nominal peak force is related to a maximum power that 

cr 

° // 

co said actuator can utilize in continuous steady-state operation. 
< 

QC 



% Ij^i A method as recited in claim 35, wherein said maximum peak force is output only 

when safid user initially moves said user manipulatable object into an object simulated by a 
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y I . ij / n 

tyJujy § ^* ^ met h°d ^ recital in claim wherein said maximum peak force has about twice 
\\ | as great a magnitude as said nominal peak force. 

s / 




j VI 5 ' I / 

JuX jj> * 38. A method as recited in claim 36, wherein said nominal peak force is associated with 
Ur i i an average current during operation of said actuator. 

>\\ 1 i / 

\h\ s" . . J 

\ \ L z 39. A method as recited in claim 36, further comprising monitoring average power 

\ \ o . / 

5 requirements of said actuator over time to determine when said power utilized by said actuator 

f\Tklv 1 / 
\ V 1 Q / 

Y\ ° excee ds said average power level over said predetermined period of time. 

m / 

\ \) ™ 40. A method as recfted in claim 36, wherein said predetermined period of time is about 
| two seconds. J 




% 1 

. o A force feedback device that interfaces with a computer graphical simulation, said 
gf * | force feedback device comprising: 

\vf^ z a user manipulatable object moveable by a user in at least one degree of freedom; 

>V i 7 

1 at least one sensor that detects a position or motion of the user manipulatable object in the at 

DC / 
CD / 

eg least one degree of freedomr, and 

°c / 

q at least one actuator outputting a force on the user manipulatable object, the at least one 

2 / 

5 actuator outputting a maximum peak force on the user manipulatable object; 

wherein the ^ak force is related to a maximum power that the at least one actuator can 
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utilize instantaneously, and wherein the maximum peak force yf reduced to a nominal peak force by 
the actuator when the power utilized by the actuator exceeds an average power level over a 
redetermined period of time, wherein the nominal peak /orce is related to a maximum power that 
the actuator can utilize in continuous steady-state operation. 

4^. A force feedback device as recite/ in claim ^f, wherein the maximum peak force is 
output only when the user initially moves th^user manipulatable object into an object simulated in 
the computer graphical simulation. 



Q 

oc 

i 

Q 
O 

§ 

Q 



o 

00 
CO 



O 
Q_ 



s 

H 
O 
°Q 
Z 

o 

co 

GC 
UJ 

Q 
Z 



43. A method as recited m claim 4 V, wherein the maximum peak force has about twice 
as great a magnitude as the nominal/peak force. 

44. A method as recited inyclaim 41, wherein the predetermined period of time is about 
two seconds. 

45. A methaq as reciied in claim 41, wherein the user manipulatable object is a joystick.- 
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RespectfjiliY submitted, 
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